once radioactively labeled, can be used as radiopharmaceuticals for Positron Emission Tomography (PET) imaging [1] . Considering all these biological and biochemical favorable characteristics, PSMA-based PET/CT imaging holds a key role among the new-generation imaging techniques [3] .
The most updated guideline released by the European Association of Urology (EAU) [3] suggests the use of PSMA-PET/CT imaging in any case of biochemical recurrence, i.e., PSA > 0.2 ng/mL, after radical prostatectomy. This recommendation reaches a strong level of evidence, namely when PSMA-PET/CT scan allows the optimization of the treatment strategy. Thus, the assessment of possible recurrence after radical therapy is the main field of application of PSMA imaging. In this scenario, the superior diagnostic accuracy of PSMA-PET/CT compared to "direct competitors", such as Choline-PET/CT has already been proven [1, 3] . The main advantage of a receptor-based radiopharmaceutical, such as PSMA, compared to a metabolic one, such as choline or fluciclovine, is related to the higher target-tobackground ratio in PSMA-PET/CT scans, which results in superior sensitivity and high inter-reader agreement [4, 5] . These considerations were highlighted in a recently published prospective study, comparing fluciclovine-PET/CT and PSMA-PET/CT, that allowed to demonstrate a significantly higher accuracy of PSMA-PET/CT vs. fluciclovine-PET/CT in PCa patients in the first biochemical recurrence after surgery, thus suitable for salvage therapy [5] . However, even though PSMA-PET/CT allows detecting sites of recurrence earlier than fluciclovine-PET/CT, the implications on the oncological outcomes and the real cost-effectiveness of this imaging procedure is still unknown. Also whether or not PET/CT-positive metastasis-directed therapy improves progression-free or overall survival remains unclear [5] . Randomized clinical trials of standard salvage radiotherapy vs. PSMA-PET/CT-based salvage radiotherapy (NCT03582774) and fluciclovine-PET/CT-based vs. PSMA-PET/CT-based However, despite optimal performance to detect PCa metastatic location(s), PSMA-PET/CT imaging is not exempt from false-negative results. In the very early stage of biochemical recurrence, roughly half of the scans may be negative [4, 6] .
PCa hormone-sensitive patients at their first PSA relapse after radical therapy represent a very challenging population, mostly composed by subjects with oligo-metastatic disease and with a non-negligible incidence of micro-metastatic disease undetectable by any imaging procedures. This is a key point since men with recurrent disease represent a highly heterogeneous population, carrying different prognosis and different profiles of disease aggressiveness. Therefore, selecting the most suitable candidates for PSMA-PET/CT imaging is critical to optimize its use and to avoid expensive and potentially unnecessary staging procedures in low-risk patients. In this scenario, predictive nomograms may represent comprehensive useful tools for the most appropriate use of PSMA-PET/CT. To this end, an accurate comprehensive model that includes pathologic variables (ISUP grade), biochemical features (PSA, PSA kinetics, ongoing ADT, time to relapse) and different clinical settings of PSA relapse has been proposed [7] . By allowing to identify patients with high probability of being positive at a PSMA-PET/CT scanning, this nomogram might help physicians to identify suspicious PCa recurrence(s) and also to adjust subsequent treatment strategies. Conversely, expensive procedures, often unable to provide definite answers regarding the presence of recurrence, may be avoided when the likelihood of positive PSMA-PET/CT is low. According to this statistical model, patients receiving a score corresponding to a likelihood ≥ 40% (nomogram best cut-off value) may benefit from PSMA-PET/CT imaging, revealing clinical net benefit across the entire range of threshold probabilities. On the contrary, patients with likelihood < 40% should be counseled to avoid PSMA-PET/CT imaging. The use of this statistical model (based on PSA, PSA kinetics and ISUP grade) allows identifying those subjects that are more likely to be affected by a more aggressive disease and higher tumor burden and that are likely to receive a beneficial impact on treatment by a PSMA-PET/CT scan.
Patients with biochemical disease persistence (PSA > 0.1 at 6 weeks after surgery) represent a subpopulation with residual malignant tissue after the primary therapy. These patients generally have a worst outcome compared to patients who have undetectable PSA levels after surgery. In this context, it has been shown that PSMA-PET/CT has a favorable performance regardless of the PSA absolute value, and that PCa metastatic location(s) can be detected in approximately two-thirds of patients with high-risk features and PSA persistence after prostatectomy [4, 7, 8] . As a consequence, biochemical persistence is a condition that should be carefully investigated with new-generation imaging procedures, in view of the high probability to detect the residual disease and the possibility of using a wide range of salvage therapies.
The residual disease after radical prostatectomy might be related to an initial underestimation during the staging procedures prior to surgery and, although EAU guidelines do not suggest at present the use of PSMA-PET/CT in this setting [3] , new-generation imaging procedures might positively impact the management of intermediate-and high-risk PCa patients, namely in the evaluation of nodal involvement. Recently, Ferraro et al. [9] proposed a model to predict lymph node metastases in intermediate or highrisk PCa and to assess the added value of PSMA-PET/CT in comparison with current clinical nomograms for risk assessment of nodal disease. The results of this study indicate that risk prediction of nodal metastases obtained using PSMA-PET/CT scanning information has the potential to improve patient selection for extended pelvic lymph node dissection (ePLND). Accordingly, at least high-risk PCa patients might be counseled to undergo PSMA-PET/CT imaging for staging prior to primary treatment.
Finally, one of the most interesting fields of application of PSMA-PET/CT is that of advanced PCa. When CRPC condition occurs, patients are usually staged with conventional imaging (such as contrast-enhanced CT or bone scintigraphy) to differentiate between non-metastatic (nmCRPC) vs. metastatic CRPC (mCRPC) since treatment strategy differs in these two conditions. New androgen-receptor-targeted therapies (e.g., abiraterone acetate, enzalutamide, apalutamide, darolutamide) are generally allowed in mCRPC only. However, as recently pointed out by Fendler et al. [10] , PSMA-PET/CT allows detecting metastatic lesions in nearly all nmCRPC patients negative at conventional imaging and, in their patient-series, systemic disease (bone or visceral) was detected in the majority of patients previously diagnosed with nmCRPC.
Furthermore, like other receptor-targeting radiopharmaceuticals, PSMA is an excellent theragnostic agent [10, 11] offering the possibility to highlight PCa lesions by PET/CT imaging, and subsequently to irradiate metastatic sites with personalized doses by use of high-energy beta or alpha particle emitters (radioligand therapy [RLT] ). The PSMA extracellular domain contains an internalization motif resulting in its internalization and endosomal recycling which increases the deposition of binding substrates leading to enhanced tumor uptake and retention and a high local dose for therapeutic applications. Promising results of PSMA-RLT have been shown already, mainly obtained in academic, noncommercial research setting in the USA and Europe; these results have recently been translated into clinical practice through the courage and efforts of treating physicians and their patients. At present, a worldwide industry-sponsored phase III trial is ongoing (NCT03511664) and these results will hopefully clarify whether or not this new-generation treatment can be implemented in the pipeline of drugs available for advanced-stage PCa patients.
In conclusion, PSMA-based PET/CT imaging should be the procedure of choice in case of biochemical recurrence, namely when PSMA-PET/CT scanning allows the optimization of the treatment strategy. However, to avoid a high incidence of false-negative scan, prediction nomograms might guide physician in selecting the most suitable candidates for PSMA-PET/CT imaging and to optimize its use. Patients with biochemical persistence after radical surgery represent an interesting subset, considering both the presence of residual disease and the high performance of PSMA-PET/CT in this setting. To reduce the incidence of residual disease after surgery, PSMA-PET/CT should be considered also in patients with intermediate-and high-risk PCa prior to radical prostatectomy. Finally, PSMA is an excellent theragnostic agent offering the possibility to highlight PCa lesions by PET/CT imaging, and subsequently to irradiate metastatic sites with beta or alpha particle emitters.
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